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(57) ABSTRACT

A device and a method, which, upon triggering of the
restraint devices via a control device, allow a systematic
testing of the triggering characteristics of restraint devices 1n
a motor vehicle under conditions as realistic as possible. For
that purpose, the device includes an ambiency simulator,
connectable to the control device, for stipulating defined
peripheral states, an acceleration device for accelerating the
control device, a detector for recording the triggering char-
acteristics of the restraint devices 1n response to acceleration
of the control device, and an evaluator for evaluating the
recorded triggering characteristics. In accordance with the
method, the control device 1s programmed for a particular
constellation of restraint devices. A defined peripheral state
1s predefined for the control device thus programmed with
the aid of an ambiency simulator. The control device 1s then
accelerated, 1n this manner provoking a triggering of the
restraint devices. Concurrently, the triggering characteristics
of the restraint devices, given the current peripheral state,
are recorded and evaluated.

10 Claims, 1 Drawing Sheet
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DEVICE AND METHOD FOR TESTING THE
ACTIVATION BEHAVIOR OF RESTRAINING
MEANS IN A MOTOR VEHICLE

FIELD OF THE INVENTION

The present invention relates to a device and a method for
testing the triggering characteristics of restraining devices in
a motor vehicle, such as airbags and belt tighteners, 1n which
the restraint devices are triggered via a control device.

BACKGROUND INFORMATION

In modern control devices of this kind, the triggering
characteristics of the individual restraint devices 1nstalled in
the motor vehicle do not only depend on the kind of
acceleration to which the motor vehicle and thus the control
device 1s exposed, but also on other status data, such as the
speed of the motor vehicle, the position and possibly the
welght class of the occupant(s), whether a child-seat is
present or not, whether a belt lock 1s closed or not, etc. These
status data are usually detected with the aid of suitable
sensors as peripheral state and are transmitted to the control
device, so that the instantaneous peripheral state may be
taken 1nto account when the individual restraint devices are
tricgered. Therefore, a multitude of different triggering
situations result, given the variation possibilities 1n regard to
equipping a motor vehicle with restraint devices.

In programming the control device, the restraint-device
equipment of the motor vehicle desired by the customer is
taken into account. The control-device software 1s usually
implemented 1n a modular manner and testing 1s carried out
during production in an artificial environment solely on a
module-basis.

In practice, this method 1s problematic, not only because
an ever Increasing number of status data are to be considered
in the trigeering of the individual restraint devices, but also
because the interaction occurring between the individual
restraint devices also has to be taken into account. As the
number of restraint systems increases, so does the 1mpor-
tance of these interactions.

SUMMARY OF THE INVENTION

According to the present invention, a device and a method
are provided that allow a systematic testing of the triggering
characteristics of restraint devices 1n a motor vehicle under
conditions that are as realistic as possible.

For that purpose, the device according to the present
invention includes an ambiency simulator connectable to a
control device for stipulating defined peripheral states, an
acceleration device for accelerating the control device,
detecting means for recording the triggering characteristics
of the restraint device 1n response to the acceleration of the
control device, and evaluation means for evaluating the
recorded triggering characteristics.

In accordance with the method according to the present
invention, the control device 1s first programmed for a
particular constellation of restraint devices. With the aid of
an ambiency simulator, a defined peripheral state 1s then
stipulated for the control device. Next, the control device 1s
accelerated, 1n this manner provoking a triggering of the
restraint devices. The triggering characteristics of the
restraint devices, given the current peripheral state, will then
be recorded and evaluated.

It has been recognized that the interactions occurring,
between the mdividual restraint devices upon triggering may
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only be detected under actual load conditions, 1.€., 1n actual
acceleration of the control device and 1n actual activation of
the restraint devices. Furthermore, 1t has become known
that, 1n contrast to these interactions, the various peripheral
states occurring 1n actuality may be simulated 1in a simple
manner by providing the control device with appropriate
status data. Therefore, it 1s provided 1n accordance with the
present invention, to automatically and systematically test
the triggering characteristics of the individual restraint
devices of a motor vehicle, on the one hand, under actual
load conditions, and 1in merely simulated peripheral states,
on the other hand.

™

Basically, there are different possibilities for implement-
ing the device or the method according to the present
invention.

In an advantageous embodiment, the device according to
the present invention includes a control-PC connected to the
control device, which may be used to program the control
device. In this manner, 1t 1s easy to predefine certain con-
stellations of restraint devices, 1.e. equipment variants, for
the control device.

The control-PC may also be connected to the ambiency
simulator, which 1s advantageous especially 1n view of an
automatic and systematic stipulation of various defined
peripheral states.

Finally, the control-PC could also be used in the evalua-
tion of the recorded triggering characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS

The FIGURE shows a block diagram of a device accord-
ing to the present invention for testing the triggering char-
acteristics of restraint devices in a motor vehicle together
with the control device, via which the restraint devices are
triggered.

DETAILED DESCRIPTION

The device shown as a block diagram in the FIGURE 1s
used to test the triggering characteristics of restraint devices

in a motor vehicle, which are triggered via a common
control device 1.

Connected to control device 1 1s an ambiency simulator 2,
which 1s used to mput defined peripheral states. Ambiency
simulator 2 supplies defined status data to control device 1,
which are detected during normal vehicle operation by
appropriate sensors and supplied to the control device.
Therefore, ambiency simulator 2 may systematically pre-
define a variety of possible peripheral states and any number
of possible fault situations for the control device.

Control device 1 1tself 1s mounted on an acceleration
device 5. With the aid of the acceleration device 5, control
device 1 1s accelerated 1n order to provoke a triggering of the
restraint devices e.g., 6a, 6b, 6¢.

A trigger-circuit box 1s connected to control device 1 as
detection means 3 to record the triggering characteristics of
the restraint devices upon acceleration of control device 1,
1.€., for recording the characteristics of the corresponding
frigger circuit.

The triggering characteristics of the restraint devices
recorded 1n this manner are evaluated with the help of a
control-PC 4, which 1s connected to trigger-circuit box 3 for
this purpose. In the evaluation, the actually observed trig-
gering characteristics and the trigger times may be compared
to corresponding stipulations. Control-PC 4 1s also con-
nected to control device 1 via a diagnostic cable, so that
control device 1 may be programmed via control-PC 4. In
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particular, a specific constellation of restraint devices, 1.€.,
the desired restraint-device equipment, may be stipulated
with the aid of control-PC 4. In addition, control-PC 4 puts
ambiency simulator 2 into a defined state, for which purpose
it 1s connected to ambiency simulator 2. In this manner, it 1s
casy to stipulate automatically and systematically defined
peripheral states for testing of the triggering characteristics
of the restraint devices.

Finally, 1t should be mentioned again that 1in the method
according to the present invention for testing the triggering
characteristics of restraint devices 1n a motor vehicle, 1t 18
the actual trigeering characteristics under actual load con-
ditions that are automatically tested by remote-control points
of the device periphery. The advantage of the over-all testing
1s that the testing 1s carried out on the actual control device
under real-time conditions and includes the actual signal
path, not only on the side of the acceleration sensor inte-
orated 1n control device 1, but also on the side of the
peripheral devices.

What 1s claimed 1s:

1. A device for testing triggering characteristics of
restraint devices 1 a motor vehicle, the restraint devices
being triggered via a control device, the device comprising:

an ambiency simulator, adapted to connect to the control
device, for mputting defined peripheral states;

an acceleration device for accelerating the control device;

a detection device for recording the triggering character-
istics of the restraint devices 1n response to an accel-
eration of the control device; and

an evaluation device for evaluating the recorded trigger-
ing characteristics.

2. The device according to claim 1, further comprising a

control-PC connected to the control device for programming
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of the control device, for stipulating a particular constella-
tion of the restraint devices.

3. The device according to claim 2, wherein the control-
PC 1s connected to the control device via a diagnostic cable.

4. The device according to claim 2, wherein the control-
PC 1s connected to the ambiency simulator for stipulating
defined peripheral states.

5. The device according to claim 2, wherein the control-
PC evaluates the recorded triggering characteristics.

6. A method for testing triggering characteristics of
restraint devices 1n a motor vehicle, the restraint devices
being triggered via a control device, the method comprising:

programming the control device for a particular constel-
lation of restraint devices;

predefining a peripheral state to the control device with
the aid of an ambiency simulator;

accelerating the control device so that a triggering of the
restraint devices 1s provoked; and

recording and evaluating the triggering characteristics of
the restraint devices, given the present peripheral state.

7. The method according to claim 6, wherein a control-PC
1s connected to the control device for programming the
control device to stipulate a particular constellation of the
restraint devices.

8. The method according to claim 7, wherein the control-
PC 1s connected to the control device via a diagnostic cable.

9. The method according to claim 7, wherein the control-
PC 1s connected to the ambiency simulator for stipulating
defined peripheral states.

10. The method according to claim 7, wherein the control-
PC evaluates the recorded triggering characteristics.
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